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METHODS OF SAVING METAL IN USSR MACHINE-TOOL BUILDING

One of the most importent elements in the effective organization of machine-
tool building is a decrease in the consumption of metal.

In working out measures to save metal » it must be remembered that the tech-
nical specifications of a lighter machine tool and its kinematic system must not
be endangered.

Metal can be saved in machine-tool building by these four basic methods:

1. The weight of machine tools can be reduced by establishing a progres-
sive type classification (tipazh) of machine tools and their technological and
operating characteristics.

2. The weight of machine tools can be decreased by improving their design.

3. The coefficient of utilization of materials can be inecreased by reducing
the weight of blanks and by using a more modern technology.

L. The weight and cost of materials can be decreased ang greater machine-
tool dependability can be assured by selecting less scarce materials.

A decrease in the weight of machine tools depends on the extent to which a
group (ryad) of type sizes of machine tools and their technological and operating
characteristics have been properly selected. From the standpoint of the manufae -
turer, it is better to have groups of machine tools with fewer type sizes in a
group. However, from the standpoint of the consumer, it is better to have groups
of machine tools with a greater quantity of type sizes in a group.

The economic expediency of a group of machine tools is determined by the
amount and cost of materials. In modern machine-tool production, the cost of
materials averages 40 percent of the manufacturing cost. The cost of metal is
3-3,5 times the amount spent for wages. Therefore, a group of machine tools in
which a minimum amount of metal will be consumed Will be economically more advan-

tageous.
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tig 2 f2ving in metal also depends a great dea

1 on the proper type classifica- P
£ooL. Machine tools to be manufactured. Instead of a heavy type of machine : P
Whichwc:; TeqQuires a large consumption of metal, 8 light type of machipe tool

machine without loss of aceuracy should be selected.

i diModel 2631 horizental borin
- diameter) yeypn tons and is an example o & poor machine-tool
yPe. The selecty

2630 i le vaste of metal. Mode),
tools ;* gow being manufactured instead of Model 2631. About ko Model 2631 machine
-1

been manui‘actured, at the cost of an excéssive quantity of metal.

. Model 1225 six-spindle automatic (with & maximum bar diameter of 25 millime-
ere) vag 2150 a poor selection.

on The weight of this machine tool 1s about the
“eme as that of Model 1261 s Which machines parts up to twice the diameter,

In specia) cases, machine-building plants require machine tools of the same
Size but of heavy or light types. For example, Model 1556 double-sided vertical
boring ang turning mill is built for machining steel par.s with a large allowance;
the maximy work diameter is 2,500 millimeters and the machine tool weighs k2 tons,
Hovever, mae
The need for

hine tools of the same size but 40-50 percent lighter are required.
heavy
icant and, tn

-type vertical boring and turning mills is relatively insignif-
erefore, it is not necessary to manufacture them in lerge quantities.

The manufactur
example, the 6.8
factured for sev
Production to ug
changeable serew

e of universal machine toolg is unprofiteble at times. For
-ton Model 582 universal thread-grinding machines have been manu-
eral years, whereas it would be more expedient for large-series

¢ simple, specialized machine tools which are more accurate, have
8, and weigh considerably less.

A decrease in the
should be desi

forged, or rabricete" blanks in

weight of machine

In designing shafts made from bar ctock, the depth of recesses and flanges
should be decreased and, wherever possible, spring rings, velded rings, pressed-on
flenges, etc., should be used.

The weight of beds and other large machine-tool
meking their walls thinper. Walls from 10 to 2
used. For example, the epron of Model 1A6Y4 weighs 170 kilograms, is 825 millime-
ters long, 405 millimeters wide, and 460 millimeters high, and has 15-millimeter-
thick walls. The frame of the tailstock of thi

5 model weighs 200 kilograms, is
930 x 518 x 395 millimeters in size, and has 25-millimeter-thick valls.

parts should be decreased by
5> millimeters thick are still being

Nonferrous metal can be sav

ed by making bushings and bearings fr
for light work, and from bimetal.

Qm cast iron
5 instead of bronze for heavy work.

The standardization of
importance in perfecting new
preventive maintenance.
technically sound basis,

parts and units in various
types of machine tools, sa
However, such standardization

machine tools in of great
ving metal, and Planning
must be conducted on a

Poor standardization of largé parts for the Model TA36 shaper (maximum ram
travel of 700 millimeters) and Model 737 (ram travel of 900 millimeters) led to
waste. The weight of both machine tools is about the same. Excessive metal is

being used in the manufaeture of the former, and the latter lacks suffisient
rigidity.
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WhichThe Yelght of machine tools is determined basically by the large freme parts,
standammprise 8bout 60-70 percent of the total weight. Tt is not expedient to
Tdize heﬂl’:‘{ parts such as beds, headstocks, ete. among machine tools of

81
par:itiar Size. It ig more expedient to standardize shafts » Bears, and other light

In machine tools of different types, it is expedient to standardize separate
mastereq body parts; For example, the production of standardized units has been
lathe oo for Mode1 161 Serev-cutting lathe, Model 161a lathe, Model 1336 turret
atne th horizental head, Model 1338 turret lathe with vertical head, ang a
Nogh ogp:rating with hard-alloy cutting tools. The following are common to all or
box, g hese five machire tools: the bed, for four of these machine tools; gear
ror? or four of these; feeq box, for all five; apron, for three; and the slide,
or three, Such Standardization makes it possivle to broaden the series manufac-
tl‘:re of separate Parts and units and to use more progressive technology to reduce
e ¢onsumption of metal, considerably.

Stamped and fabricated and fabricated designs assure a considerable decrease °
in the weight op metal used in the manufacture of machine-tool parts. A 20-30 per-
cent decreage in weight 15 achieved by converting from steel casting, while up to
5 Percent ig saved by converting from cast-iron casting,

For a long time, the Moscow Krasnyy Proletariy Plant, GZFS (Gor’kiy Milling
Machine Plant), etc., have been using fabriecateq chip pans, housings, and other
Sheet-metal pParts not carrying » load. A metal saving of up to 75 percent has
been effecteq., ’

Since the welight of a cast-iron bed comprises 33-56 percent of the total weight
of lathes ang Erinding mchines, the Possibility of converting it to g fabricated
design should be studieq. Febricated beds made of thick sheet will not effect any
great saving in metal. ‘therefora » sheet ste¢=1 not more than 6 millimeters thick
should be useq,

In series production of small and medium machine~tool parts » fabricated blanks
are less economical then cast parts, ’
In individual production of machipe tools of any size, the use of fabricated ~
designs is econonmically expedient since the parts require no expensive petterns and
speed production,

In any scale or production of large, heavy machine tools, cast blanks are
frequently less expedient than i‘abric:xtcd, in perticular for parts and units which
often have balancing loads.

An increase in the coefficient of metal utilization can be effected by proc-
essing methods which 1imit the waste of metal in producing finlsheg parts.

At present » Mmetal wasted in chips averages 28 percent of the total finished
weight of castings. For example, the finished weight of the Medel 1462 bed is 680
kilograms vwhereas its cast weight is 870 kilograms., Metal wasted in forgings is
from 40 to 50 percent.

Beds are cast at foundries of machine-tool plants with allowoneces on the ways
of at least 15-20 millimeters; large frame parts such as headstocks and slideg
have allowances of up to 10 to 15 millimeters on the side. These allowances could
be decreased to one helf or one third.

Allowances on forgings of machine-tool spindles reach 20 millimeters on the
diameter, whereas in press-formed blanks it is possible to have an allowance of
only 5 millimeters on the side,
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toolsThe welpht of blanks in large-series production of 1
Per year can be decreased by the following methods:

;500 or more machine

* For medium and small castings, b molding with metal patterns on
Molding machines, 88, %y s P
2. In masg

or production or for a higher quality of bed, by chill casting
s vhere Possible, by centrifugal or die casting, with an allowance of up to
-3 millimeter-,

3.

N Castings for covers, brackets, ete., must have 8)lowances on the sur-
aces not exceeding 2 millimeters so that they can be machined on roughing-
8Tinding machines,

In order to save metal, forgings obtained
cold upsetts

hg, press forming with deep

by hot and cold press forming,
and rolling sh

drawing (by the extruding process),
ould be handled as follows:

1.  In producing 1,

500 or more machine tools
should he done in closed

per year, press forming
dies; in producing smalle

T quantities, in open dies.

2, Covers, housings, screws, levers, and pins can be obtained by cold
stamping or upsetting, or by rolling without machining. Consumption of metal
can be deereaseq 10-25 percent.

3» A lerge quantity of shufts, pins,
cold-drawm material without machining, or with one grinding; draving bar stock
up to 100 millimeters in diameter through o number of successive dies can yield
blanks with cross-section sizes to the fourth class of accuracy and with ade-
quate surface finish.

keys, etc. can be produced from sized

4. The manufacture
can effect a metal saving

of rings, bushings, ete. from thick-walled pipe stock
dered metal’ usually requir

of up to 60 percent. Bushings made from Pressed pow-
e ro machining or only grinding.

Although these methods could be used to save metal ; & number of machine-
tool-building plants are sti

11 making gears from rolled stock. At the Odessa
|Radisl Drilling Machine?] Plant, gear blank No 2106 weighs 2,365 grams. Its
finished weight is 710 grams. Thus, about 45 tepns of alloy steel is wasted per
year. ([This would indicate that about 27,190 No 2106 gears are produced at the
plant per year.)

A selection of less s

carce materials can make it possible to decrease the
weight of materials and as

sure a longer machine-tool 1life.

A part made of medium carbon s
current is not inferior in quality
heat treatment. The use of alloy
not economical.,

teel with a surface hardeneg by high
to a part made of alloy steel with [+
steels with an elongation up to 30 pe

-frequency
rdinary
reent is

Gears made of carbon steel ks ; hardened oy high-frequency currents and shot
peened, are not inferior to gears made from chrome-nickel steel 50KhN. In select-
ing a material, besides taking the ioad angl conditions of wear into consideration,
attention must also be given to the veight and cost of the part. Lightweight
parts such as covers, small housings, high-speed pulleys, ete., are usually made
of light alloys; however, cast irom is sometimes used when difficulties are en-

It would be more expedient ; particularly
to make these parts out of plestic.

countered in obtaining aluminum alloys.
in large-scries production,
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°Ttain parts gye
lid‘?r $xample, in the ma
11ing Machine Plang,

h as housings and ¢

overs are made from thin sheet steel,
nufacture of knee-

Ype milling machines at the Gor'kiy

Counte.
Pilleq withr::,i,gl,’ts can be made of concrete Or can consist of welded boxes

it is possible to suspend the
block and pulley which will o

the ut the load in half. For exarple,
; €852 plant dig thyg with one ¢,
of cagt i

e e tool and saved 750 kilograms
Odess L. or related report in which ‘the
2 plont ig ldentified as the Guegss adial Drilling Michine Plans!] The Kolw
omna Heavy Ma ; : g

cast-iron counterweights with
ng and turning mills it produces.
Nonmetallic materials such ag plastic, glass » concrete,
not being gi

and ceramic mate-
ven sufficient attention in machine
ranches of i

-tool building, while
ears, ball and roller
lals with a high con-
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